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‘J’. (killnf,  A. lloIslIclIt  I\Mv., .1. 1 ’ .  Itlmr  in], .lct l’lo])ulsiol)  lJabOIatOIy, (lilifo]l]ia  ]tislitutc of

‘1’cch]ok)~,y, 4800 oak (i] ovc 1 )1 ivc, l’asa(kma,  (:A 91109

AltlIoup,lI im]mi (tint c.ffoj (S haw bc.c.n (ic.void

sine.c l}Ic. 1960’s to ilii]]lovc, llIc c. fficicncy  of
s(:Ilc.-c)f-llIe-:il  1 ]MHtClitll  S smlI as IIi?’1’q ({klllfit,
IW?n),  I’1)’1’c  aIId Si(, R(ic02 alloys (Irlcui ial,
1990),  thril lllc.IJIloclcclIic  e.ff’iciel]cy ]cln:lins
lc.l:tlivcly  low and Ihc (lilllcllsic~lllcss  fif, ulc of
IIK3it 7Jrj>  O f  thCSC 11-lW3i~lS  htdly C. XCCXXIS 1.
l<cxc.111 tlalls])C)l  t]~Ic)])cllic.sllI  c) Clc.lillp,  ])lc(lictcCl
that 74’1’ = 1 constituted n mtiximuln  fol thcw
InatcIi Hls (Vinil]f), 1991)  (I;lc.ul  ial,  199?). ‘1’lIc
(lc.1’r.l(l]~lllcllt  of ncw C.lfissc.s  o f  matuials  i s
]]cccss:tlj  ~toacl]icl’c.sll  l)statltial  ill-l])lc)~’c.]~~cl~tsof
tlIc.  c. fficicncy  of  lclatd  cnm:, y convcus  ion
Systcll”ls,

A  blofid sc.aIc.h fo~ nc.w l)ip,h IcIn]m:IIuIc
tlIc.IIIIc)c.lcctIic  tmtmials  is undcdway at llIc. .ld
1 ‘J oj)~llsion 1 A1KMX1OI  y. ‘1’l)is]m]m  discusscstllc
]Jlo])crlics Of IWO Pdmilics Of COm]K)llli(lS Illill WC

l)clicvc  aIc inlclc  sting 10 invcstif,atc  ili lnorc
d e t a i l s .  ‘1’IIc. coln]mNIlds  lISl)~, I< IISIY{ aIId
(Mbs \\'illl lllcskllllc.ll l(litcst  tllct[llc. c()llstit~ltc
llIc filsl falni]y  wllic.]]  will be. dcscIilxd  iIl Illis
]) U])C.1  . llSl)~ was idc.lltific.d  tis a  new lli~,li
lcIn;xufitNlc.  llIclJIlc)c.lc.ctIic  matclia]  ((kill al,
]9921)) and the ])hfisc. dififyam  of the 11-SI)
systc.IM w a s  Iccc.ntly  ]cil}~~csti:,fitc.(1  ((hill~t,
1993[{).

‘1’llc  Com])ounds (:Os[ )?, l<hsl)~ ;In(l 11s1)?
cC)llslil[llc. tllc. sc.coll(l  fidlllily  c)fcc}lli])[Jll riCls\4’llicll
w i l l  be (Iiscusscxi  i n  Illis ])a])cI. ‘J’] ’lc,sc,
Coln])ollticis  lIavc llIc alsc.no])ylitc Iyjx o f
Sll Llcllll  c..

‘1’l~c Sl; llllcrudilc
l<llsl)~ :111(1 (k)sl)~

Altl IouP,lI i t  i s  not

(~o]npollll(is  11’sl)~,

I)ossil)lc 10 l)lcdicl if a

CO II-I] X)Un’d  is sc.lllicoll;illcti[lf,  01 n;)t flmn tlIc
tlIcx)ly of llIc. c.lmlnicfi]  Ixmdill:,, tlIcIc aw scwual
gcncla]  Ju]c. s W]ijch ctin k u s e d  WIICH
illvc.sti:,titin:,  new sc.lllicoll(lllctc)ls.

‘I’llCSC.] tllCSfi  lC\$’C.ll-kl  i[~w’]’lfol  llIC.COI)lJ)OIIIJ(lS”
willl  llIc difimond-]ikc.  tyjx o f ’  stlLIctLIIc.. lJoI
c.xtllll])lc, some. ])lo]xllicx of these col I”IjmuIds

1

wucdiscusscd  by (Ioodmhn (1958)  ili tc-msof
lmli(l lcIIf,llI and clcctl{)llcp,ati~’it~~  diffc.lcllcc
Mwcc.n  tlIc clcli-mnts  of Inc. C.Ol I-I1mUndS, ‘l”his
ilifollnfition CdIi Ix-u scfll] to(lcli\  ’c.alcl ati(~llsl)ij)
bet wc.clI (Iiffcu t’.nl ])]()])C.I  tics like hldp,a]),  uit I icl

]mbilily  0] mdtinp, p o i n t  withil) a falnily o f
coIIij Iou I)ds wit}l  idcnticti] stIuctu  Ic.. Some,
])]()]xltics  of tllc.  wc]l-kil  owl] 111-V Comlwllnds
AISh, GfiSl),  ai](l lIISb ((kU}’lllKWt, 1968) ale.

]u.1]c)][cclit]’1’al)lc. 1.

‘1’iIl)lc 1. SOIIIC ])]o]m[ic.s of AIS1), (iaSb  and
lnSl)  CO1il]K)lltl(lS  wit}] llIc. sj)halc.litc  stmc.tulc.:
mc.lliflg,  ]mint (’]’hf),  d(Tlsity  (p), l:llliCC]  lftlillllCIC1

(d), lnic.1  OlItII  dncxs (1 11, ), ban(ip,a]~ (Al [), clc.ctmII
nlobi  lily  (p],), ho]c mol)ilily  (}1], ) and
c.lcclI  onef,at ivity diffclc’mx lmtwcc]I  llIc Cl(’lilt.nts
(h).
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with dcclc asin:,  clccltollcf,:ttii;~tj~”  (Ii ffclc.ncc,
w h i c h  mc.:IIIs that the. lmIIds bcmIIIc  lHOIC
COV:IICIII  in tlIc scqucIIcc  AI Sl)-(ia Sbl IISl). A
Sill”liliil  bc.ll  aviol Of llIC. CtlC.]&/  #,ft]) is ObSCIVC.(i

wi[ll (lcclc;tsill~, lllcllil]~, ]milll of Inc. co]n])oull(i
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an c.lcct  I ical ]csistivity of 1.7 II-IL) .cm  WCIC.

IIlwlsulcd  al 100111  Icmpc.]  atlllc  01) a Rllsb?
saInl)lc ]McjmIcd by sinlclil]g  with intc]mcdiatr
0 (Isllinf, (Iohlislon, 1 965), ‘llwsc. values su?,:,cst
llI:il  t h i s  com]mu IId is fi]so sclllicc~l]cl~lct[)l
alll Iouf,lI addi t iona l  dfila WOIII(l  k IIcdcd to
col)firil]  Ilm scl)liccitl(lt]clil)g,  clIaTtic.[c.I  of 1<1]S1)).

SOII’IC ])J{)])CI  tics of llIc C[)liij)ollll(ls ]1S1)),
l<lISb2 find CoSb~  WC  rcjmlcxl  ill ‘1’able 3.

‘1’: I])IcI  ~. SO IIIC.  ]lJO]Xl[i  CS of ’  11 SI)2, RIISI)2 aIld
(:oS1)P c.olnj)ounds with Ihc fiI scIIo])yIilc
s[I uC1lIIL.:  li”lc.ltili~, lwitit (’J’M), density (p), lallicc.
paI aIHclc.I  (a), ]]]ic](~llal[lllcss (11}1 ), balIdf,a])

(Al{),  hole mobility (pi,) and c.lc.ctt[)]~c.p,fili~~itj~
diffcl c.ncc. bc. t wc.c. Ii tllc C.lcmcllts  (6X) .

4: (Ik’x:hotlc,  1989),  ~ ~ (Yjtlul’avlcv  N. N . ,
1958), ““ ((liillat, 1993),  ‘! (KjckslIus,  1 9 7 1 ) ,
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11) 01 (ICI 10 dc{cl  ]ninc if llIc. CX)li-l])out)(l 11S1)2
V’as a Scl)licc)l)cl  llct{)l”  0 1  n o t ,  R Sall”lp]c  V/as
1)1 C]J:IICA  by Cold-  ]wcssillg,  and sinlw ilif,.  ‘1’hc
Scclwk  Cnc.ffwjcu 11 and tlIc ckxl rical  resist ivily of
Il]is sam])lc  were mc.asulcci  as H function  of the
tcllljm :Itlll’c  11]) to 900 C’(:” and Illc lcsll]ts a l e .
rcjmlc.d m 1 ‘i~,, 1 find 1 ~ig,. ?., mspcct  idy.

‘J’hc. l)if,h va lues  achicvc.cl  for IIIC Sc.cbcck
coc.fficicmt  indicated that llIC cmnpouncl  lrSIJ~ is
sell-li(:()]l(lllct{)l, ‘llic Scc.beck coc.fficicmt fiml
incu c.ascs will] the tc.nqwat urc. bc.fom CIC.CI  c.asitl$,
f c)] lcln]Ic.lalulcs  Iligllc.1 tlIan 600 C’(:,
cm rcs]mnclin:,  10 an intlinsic  tyjx  of bchaviol-.

‘1’hc rcsislivily  values tire alsc) characlcu istic c) f:{
sclllic(~ll(ll)ctil]g  lnatclial.  1 ic)llc)winf, tlIc Sccbcck
coc.fficjcml variations, lhc clc.c[l’ical  lc.sistivity
Cicclt’asc.  s wi[ll  tcm])c.1 dlmc. foi values lli@cI than
(i)()’’(~,  ]t W:iS ]IOWC\7C.1  JIOt ]K)SSib]C.  to C. Still”liltC
acclll’alcly  the. btinclgy!])  C’nc.l”:,y  bc.c’allsc  of lIIC 1)01)

obvious  IillC.al  (l C]) C]lClati CC. of IIIC. C.lCC.tI ic. al
]c. sistivity w i t h  llIC tCII-I])C.I;  ilLIl C at IIif,h
IC.III]KU atu I c. h40mcwcl, it is IIC)I CICHI  why IIIC
C.lccliictil  lc. sistivity  clcx:lcascs  f]o]ll IO(NM
Icm]wlalul’c  10- ?5(Y’(:, Ihcn iliclcascs t{ncl  falls
af,aill cc)llc.sj~c)llciillf,  10 tllc illtlinsic  lyjm o f
ccwidwtiol].  N401c stiln])lcx  nc.c.c]  10 k syjttlkcsiml
in CM dc.J 10 find if this lmhavjc)l  is lcj)l-(~cltl(.it)lc.
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l~ip, 2. Rcxistivity  vcu sus lC.ll-I1WatLIIC  fol lrSl)~
Sall”lplc. //1

Altl)c)N{I,h  IIICII) I:il c.oncluct  ivit y Imasu I c. ImIIt
IJcc.d to lx ])c.1 fol Iilcd c)]] 1] ’S1)2 s:llnj)]cs  to ftllly
c.slimntc.  its llIc.IIrmc.lcclI  k ])c)lc.])lilll,  il njqmrs  ;{s
an illlcrcstinf, candid:ttc for lli~,ll  tcmIm:ItLIIc
fi])]~lications.  ‘I’i Ic. ccmIj)c)uIIds  (Y) St)2,  l{tlSt)2 and
11 St~2 lIavc clc)sc.  lallicx ])alamclcrs  aIIcl lllis
suf,g,csts llIat solid s o l u t i o n s  C.;III bc fc)rmccl
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lmwccn  111(311.

(conclusion

110111  Pdmilics o f  COmpolln(ls  (llsb~, l<hsb~
and cosb~)  and (Il”sb?,  Rhsbp JJIi(i (:0s1)?),
d])]war  Hs new ])~omisinf,  cfindidalcs  fol”
Illclli-loc.lcctlic fi])]~licat  ions. 1 /01 tile.
Iiialililllc)lli(lc.s  co]n])oilnds,  S, CJIC]RI Ilc]l(is
col-w.ltilin?,  ])alamc.  tc.ls like.  e.liclf, y f,a]),
c.lccllc)llc.g,ati~’ity  diffcmcc, lnobility,  mc.l[inf,
]millt aiId Iiliclc)lltilcllicss we.lc dc.live.ci. ‘1’hcsc
IUICS CaII k useful  as f,uidc]incs  fo] tlIc.
o])timiy,:ition  of the tliCIIlloCICCtl’jC ])lo])clli(x of
s o l i d  solutiws  of the thrc.c, com]munds lrSt)~,
l<lISl):f filial  (k)Sb;.  llStJl was also e.st:il)lisllc.d  ds
ti scli-)lcc)ll(lllclc)l.  `'l'llcfi  dlllil~~[)  fc[)ll-l])()~ltl(  lsJi~itll
lhc arscno])ylitc  sttucturc  llSb2, RhSb2 find
(Mb) is also intcml  ing, 10 illvcst  i:,atc ili Inmc.
Mnils.

AclLII{)\\Ilc(l  RII)cIIls

‘1’his wok wfis cmid  out at the .lc.t l’m])ulsion
l,al)[)l  atc)l)~j  (:alifc)lllia  llistitlltc[  )f”l’c(:l]llc)lc)g,~~,
l’asadcnn,  (hlifornia, llSA  undcrc(mttact  wJtl)
t h e  National Ac.lonaufics  anti S])ficc
Adnlillistmt  ion and was ]K] frond while ‘1’hic.n y
(Uaillat  held a Nfitionfil l<c.scalclJ  (kuncil-.lct
1 ‘KqNll  sion 1.Rlmmt  ory l<csc.wch  A ssoc.itit c.sh i]>.
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